A single treatment with IL-4 via retrovirally transduced lymphocytes partially protects against diabetes in BioBreeding (BB) rats.
Type 1 diabetes mellitus is a T cell mediated autoimmune disease with no known methods of prevention. The BioBreeding rat is used as an animal model for the study of human Type 1 diabetes. In spite of a severe lymphopenia, these animals develop spontaneous diabetes at the age of 10-12 weeks. To examine whether anti-inflammatory gene therapy could be used to prevent autoimmune diabetes in the BioBreeding rat. A retroviral DNA vector, MSCVneo.IL-4, carrying the DNA sequence encoding the rat interleukin-4, was designed to transfer interleukin-4 to BioBreeding rats. Spleen cells of prediabetic animals were activated and transduced in vitro with replication-defective retroviruses expressing the MSCVneo.IL-4 vector. These lymphocytes were subsequently administered intraperitoneally to 3-4 week old prediabetic BioBreeding rats. Control animals were reconstituted with spleen cells transduced with MSCVneo vector. The neo gene marker was detectable by RT-PCR in rat spleen cells of up to 6 to 12 months after treatment. Fifty percent (6 out of 12) of the animals treated were protected from autoimmune disease development. Our results suggest that the BioBreeding rat can be used as a useful model to develop gene therapy regimens for diabetes. These studies provide further support for the hypothesis that interleukin-4 based gene therapy may have potential clinical value for preventing autoimmune diabetes in humans.